Therapeutic effect of risedronate on cancellous and cortical bone in ovariectomized osteopenic rats: a comparison with the effects of alfacalcidol.
The purpose of the present study was to compare the therapeutic effects of risedronate (RIS) and alfacalcidol (ALF) on cancellous and cortical bone in ovariectomized osteopenic rats. Forty-two female Sprague-Dawley rats, 7 months of age, were randomized by the stratified weight method into six groups: the sham-operated control (Sham) group, and five ovariectomized groups: treated with vehicle, RIS (0.1, 1.0, or 2.5 mg/kg, p.o., daily), and ALF (0.5 microg/kg, p.o., daily). Treatment was started 6 weeks after surgery and continued for 6 weeks. Evaluation at 12 weeks after surgery revealed that ovariectomy (OVX) decreased the cancellous bone volume/total tissue volume (BV/TV) of the proximal tibial metaphysis as a result of an increase of the bone formation rate/bone surface (BFR/BS), BFR/BV, and eroded surface (ES/BS), while having no effect on the cortical area (Ct Ar) of the tibial diaphysis. OVX also decreased the maximum load of the femoral distal metaphysis, while having no effect on any mechanical property parameters of the femoral diaphysis. RIS (at all the doses) increased the BV/TV relative to the value in the OVX-Vehicle group, but the value was not restored to that observed in the Sham group. The effects of RIS (1.0 mg/kg and 2.5 mg/kg) were similar, and greater than those of RIS (0.1 mg/kg). ALF also increased the BV/TV relative to the OVX-Vehicle group, but the value was not restored to that observed in the Sham group, similar to the results of RIS (1.0 mg/kg and 2.5 mg/kg) treatment. The alterations of the structural parameters induced by RIS (at the doses) were attributable to suppression of the increase of ES/BS, BFR/BS, and BFR/BV. The alterations of the structural parameters induced by ALF were attributable to suppression of the increase of ES/BS and attenuation of the increase of BFR/BV, while the BFR/BS was maintained. ALF also increased the Ct Ar to beyond the value observed in the Sham group. RIS (at all the doses) had no effect on the mechanical properties of the femoral distal metaphysis, whereas ALF prevented the loss of the maximum load of the femoral distal metaphysis. Thus, the results of the present study show differential effects of RIS and ALF on cancellous and cortical bone in ovariectomized osteopenic rats.